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I. Basis of the report 

1 . With regard to the el ments of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 



1-3 



as received on 



30/07/2001 with letter of 



30/07/2001 



Claims, No.: 

1-5 



as received on 



30/07/2001 with letter of 



30/07/2001 



Drawings, sheets: 

1/2,2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



□ the description, pages: 
El the claims, Nos.: 
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□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 
see separate sheet 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-5 

No: Claims 

Inventive step (IS) Yes: Claims 1 -5 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-5 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/CR99/00001 

EXAMINATION REPORT - SEPARATE SHEET 



Re It ml 

Basis of the report 

The amendments filed with the letter dated 30.07.2001 introduce subject-matter which 
extends beyond the content of the application as filed, contrary to Article 34(2)(b) PCT. 
The amendment concerned is the following: claim 1 (line 14) defines the placement of a 
diaphragm in the form of an octagonal modular element placed "approximately in the 
middle of the container". According to the original disclosure the placement of a 
diaphragm in the form of an octagonal modular element is "in the third position from the 
upper part" (description page 1 , lines 36-37) or "at different levels to the interior of the 
biological purifier, depending on the capacity of the latter" (original claim 7). Therefore, 
the placement "approximately in the middle of the container" as defined in new claim 1 
is not disclosed in the original disclosure (in fact, figure 2a shows the diaphragm (5) in 
the lower part of the container). Thus, the amendment "approximately in the middle of 
the container" needs to be replaced by either "in the third position from the upper part" 
(description page 1 , lines 36-37) or "at different levels to the interior of the biological 
purifier" (original claim 7). 

Support for the other (allowable) amendments of claim 1 can be found on page 1 , lines 
24-35, lines 36-37, 39, original claim 2, line 14 and original claim 3. 

Although the amendments filed with letter dated 30.07.2001 introduce subject-matter 
which extends beyond the content of the application as filed, examination for novelty 
and inventive step has been made regardless of the exact placement of the diaphragm 
since the essence of the invention is more related to the presence of the diaphragm as 
such forming a horizontal duct but not to the precise height of the diaphragm. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step r 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 
D1 EP-A-0 878 444 
D2 GB-A-2 276 617 

2 . Invention and Prior Art 
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The invention is related to a biological purification apparatus for the treatment of 
residential wastewater comprising a primary and secondary purifying unit. 

D1 discloses a biological purification apparatus for the treatment of residential 
wastewater comprising modular elements of an elongated octagonal shape 
assembled one on top of the other and forming an container. It further comprises 
in inflow tube, an internal separation panel with a fluid passage duct, a trapezoidal 
diaphragm and a device for controlling the liquid outflow. The apparatus of D1 
corresponds to the primary purification unit in claim 1 of the present application. 

3. Novelty 

Claims 1-5 are novel with the restriction that unallowable amendment of claim 1 
(see item 1 ) will be changed in the correct way. 

Claim 1 differs from D1 in that: 

a) reduction in the height of the internal separation panel 

b) the placement of a diaphragm in the form of an octagonal modular element 
forming a horizontal fluid passage duct with a horizontal opening of 5 cm 
between the separation panel and the diaphragm 

c) reduction in the height of the intake space of the flow control device 

d) water inlet points on both sides of the upper element 

e) the presence of a secondary purifying unit comprising several concrete 
panels and their respective upper and lower connecting elements and a fluid 
liquid distributor. 

4. Inventive Step 

The object of the invention is to obtain an improved biological purification 
apparatus offering high purification efficiency with respect to BOD (Biological 
Oxygen Demand) and SSS (Sedimentable Suspended Solids). The solution are 
several structural modifications as compared to the reactor disclosed in D1: 

a) the creation of a horizontal fluid passage duct by a reduced height of the 
separation panel and the introduction of the diaphragm allowing mud that 
passes to the second sector to come back to the first sector in the anaerobic 
zone and so to achieve complete decomposition 

b) the creation of water inlet points in the first and especially second part of the 
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primary reactor allowing the introduction of soapy water which normally 
interferes with the natural fermentation process going on in the first part of 
the reactor. 

c) a reduced entrance space in the flow control element allowing more efficient 
settling 

d) the presence of a secondary purifiying unit used as trickling filter for further 
reduction of the BOD and SSS values. 

Neither the combination of all theses features nor each of the feature taken alone 
can be derived from D1. D2 disclosing a modular trickling filter and resembling the 
second purifying unit defined in claim 1 does not disclose the primary purification 
unit and there is not hint to combine the teaching D1 and D2. 

Re Item VIII 

Certain observations on the international application 

1 . The amendments of claim 1 in order to fulfill the requirements of Article 6 PCT 
have been appreciated. However, claim 1 is still not clear for several reasons: 

1.1 For the time being claim 1 is defined by a preamble (lines 3-1 0) describing the 
features known from prior art D1 followed by the characterizing part (lines 1 1-24) 
and thus fully fulfills the requirements of two-part form in accordance with Rule 
6.3(b) PCT. The way claim 1 has been formulated is however unusual. Instead of 
defining the characterizing features by the terms "the internal modifications to the 
prefabricated biological depurator consisting in that..." (line 1 1) or "the external 
modification to the prefabricated biological depurator consists of ..." (line 18), the 
characterizing features are usually defined in the following way: "...prefabricated 
biological depurator characterized by internal modifications consisting of.... and 
external modifications consisting of...". 

1 .2 Claim 1 is not clear because of the use of parentheses (lines 7-8: "(from 3 up to a 
maximum of 6)"). In order to overcome this objection, the term in parentheses 
should be deleted or reformulated for instance in the following way: ...depending 
on the number of modules assembled preferably from 3 to up to a maximum of 
6... 
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1 .3 Certain characterizing features of claim 1 are not clear because they are relative 
and relate to a direct comparison of prior art purification disclosed in D1 . The 
features in questions are (lines 12 and 17): 

(a) reduction in the height of the internal separation panels (compared to the 

internal separation panel in D1) and 
(d) reduction in the height of the intake space of the flow control device 

(compared to the intake space of the flow control device in D1). 
These features are relative and should be reformulated since the application 
should be self-contained e.g. capable to be understood without knowing the 
teaching of D1. 

1 .4 It is clear from the description on page 3, lines 6-10 that the following feature is 
essential to the definition of the invention: 

(1 ) the secondary purifying unit is filled with a filling material in order to 
reduce the Total Solids in Suspension and DBO s values. 

Since independent claim 1 does not contain this feature it does not meet the 
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) 
PCT that any independent claim must contain all the technical features essential 
to the definition of the invention. 

1.5 The word "system" in claim 1 (line 3) should be changed into the word 
"apparatus". 
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PREFA^CATED BIOLOQrCAL PURIFICATION WrrEM 
DESCRIPTION 

5 The prefabricated biological purification system is a system to purify domestic sewage enclosed in 
the technological sector of civif construction, in the field of sewage purifying treatments. 

The problem sought to be solved with this prefabricated biological purification system is to purify 
domestic sewage in a satisfactory manner, using an easy and rapid installation system with a simple 
but efficient functioning that does not need any machinery or any periodic maintenance for its internal 

10 functioning, 

It also intends to propose a practical and economic solution for constructors when dealing with the 
projection and construction of urbanizations, since the costs of the treatment plants currently used are 
very high, and the periodic and extraordinary maintenance costs fall on the whole community, not to 
mention their environmental impact, for, in most cases, they are placed on the surface where anyone 
15 can see them. 

A main characteristic of this system is the modullzstion capacity of all its components, since a 
minimum of 25 people may be attended, without having a maximum limit. 

It is important to point out that the minimum size for the optimal functioning of the prefabricated 
biological purification system Is 25 users, as previously Indicated, and the modular increase may be 

20 done in groups of 25 people, reason why the primary unit is respected, while the modular increase for 
the secondary unit may be done in groups of 50 people. 

Also, with the prefabricated biological purification system, the responsibility for the proper use of the 
sanitary facilities on the part of users from each residential unit is individualized, for a bad use of such, 
facilities creates problems only to those who generate them, and the repair and extraordinary 

25 maintenance expenses, in this case, fall on the thoughtless user and not the whole community. 

The prefabricated biological purification system consists of two basic purifying units: The primary 
purifying unit, the Prefabricated Biological Depurator Patent Costa Rica # 2540 and EP-A-O 878 444, 
changed external and internally, is composed of prefabricated modular elements made of concrete with 
an octagonal elongated shape of 81 x 101 cm. In plant and 51 cm high {Fig. 3a, 4, 5, 6) assembled one 

30 on top of the other in order to obtain an octagonal container that varies in height according to the 
number of assembled modules (3 to 6 modules the most). The internal elements necessary for its 
functioning are Installed inside: the inlet pipe (Fig. 7), the separation sheets with the fluid passage duct 
(Fig. 8), the trapezoidal diaphragm (Fig. 10) and the flow control element modified in the entrance 
space (Fig. 11). The container is completed with its respective octagonal-shaped cover (Fig. 12). 

35 The amendments to the Patent C.R. # 2540 consist of a reduction in the height of the internal 
separation sheet and the placement of a semi-concave octagonal element in the third position from the 
upper part (Fig. 5). Between the diaphragm of the semi-concave element and the bottom of the internal 
separation wall (Fig. 9), there is a 5 cm. communicating space between the first two sectors that allows 
eventual mud that passes to the second sector thorough the fluid passage duct (Fig. 8), to come back 

40 to the first sector in the mud digestion zone (Fig. 3b). Also, a inlet has been designed for the entrance 
of soapy waters on both sides of the upper octagonal element, in correspondence with the second 
internal sector (Fig, 6). 

The secondary purifying unit is a container, in this case, with a cubic shape composed of modular L- 
shaped, prefabricated, 98 cm high panels made of concrete (Fig. 14a, 14b), assembled with each other 
45 and placed on four triangular pieces with proper slots to fit the panels (Fig. 17a). In the center of these 
triangular pieces, an octagonal bottom piece is installed (Fig. 18). The panels in th upper part ere 

1 
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assembled with a square stniHure composed of other four triangular pieBs, and on this structure, a 
liquid distributor is installed (Fig. 19a, 19b). In case It is necessary to add more panels, four 
intermediate triangular pieces are installed between two modules. (Fig. 17b). Onoe all these elements 
are assembled, as previously explained, they compose a cubic container that varies in size according 

5 to the number of added modules. The interior of the container is filled with pebbles with a grain size 
distribution ranging between 2 and 4 cm 0. 

In the upper part of the secondary unit, four modular L-shaped elements, of 30 cm. high are installed 
on the closing elements (Fig. 15a, 15b) and it is fully completed with a square cover with Its respective 
little lid for inspections. This last part of the container has the outlet for the general ventilation tube of 

10 10 cm 0 and the inlet pipe to the fluid distributor 10 cm. 0. 

The description of the invention may be done with reference to the included drawings, which must 
not be interpreted as restrictive for the use thereof. 

15 Fig. 1 - Complete system (a) First purifying unit, (b) Second purifying unit. 

Fig. 2 - First purifying unit, Prefabricated Biological Depurator Patent C.R. # 2540, with the respectiv 
changes, vertical section (a) Basic kind, (b) Increased type. 

Fig, 3 - (a) Octagonal modular bottom element, 81 x 101 x 55 cm, (b) internal mud digestion rone. 
Fig. 4 - Ring, octagonal modular element 81 x 101 x 51 cm. 
20 Fig. 5 - Semi-concave octagonal modular element with a lower diaphragm (change) 61 x 101 x 5 cm. 
Fig. 6 - Superior octagonal modular element (81 x 101 x 51 cm.) with supplementary inlets for soapy 
waters (change). 
Fig. 7 - Inlet pipe 

Fig. 8 - Reduced separation sheet, with the fluid passage duct (change) 
25 Fig. 9 - Characteristics of the horizontal fluid passage duct 
Fig. 10 - Upper trapezoidal diaphragm. 

Fig. 1 1 * (a) Control flug element (change), (b) Control Aug in concrete (change). 

Fig. 12 - Octagonal cover with little lids for inspection. 

Fig. 1 3 - Second purifying unit, (a) Basic type, (b) Reduced type. 
30 Fig. 14 - Modular panels, 98 cm high, (a) Normal, (b> Outlet orifice. 

Fig. 15 - Modular panels, 30 cm high, (a) Normal, (b) With the outlet of 10 cm. in diameter. 

Fig. 16 - Characteristics of the Internal filling material. 

Fig. 17 - (a) Grooved triangular pieces, (b) intermediate triangular pieces. 

Fig. 18 - Bottom octagonal piece. 
35 Fig. 19 - (a) Flow distributor, (b) Vertical section. 

E * in, S = out, V = ventilation 

The prefabricated biological purification system of domestic sewage, as previously explained, is a 
set of two purifying units end its functioning may be explained as follows: the sewage coming from the 

40 house enters the primary unit, where the mem fermentation and decomposition phase takes place, 
consisting of three consecutive phases of decarttatlon and aerobic and anaerobic fermentation, with 
iHA^wihiiiHr rxf intomai ra-film iintinn frf the serni-dlaested mud that passes from a sector to the other, 
thus allowing the almost complete decomposition of the solid particles that are not detected in the 
effluent and do not remain in the interior or the purifying unit, for they appear in the effluent in the form 

45 of microscopic air ady mineralized partlcl s. 

2 
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The excellent functioning ^Eency occur* due to the high bacteriaWKcentration existing In the 
interior of the first sector of the primary purifying unit, which allows the almost complete decomposition 
of the SSS (Sedimentable Suspended Solids) in approximately 99,9%, with an average effluent of > 
0.1 m/LH and also a high reduction degree of the DBO5 (Oxygen Biochemical Demand in 5 days) in 

5 approximately 96,5%, with an average effluent of 56 mg/L Besides, the water acidity conditions remain 
neutral with a constant Ph between 6.5 and 7.5. In the secondary purifying unit, th DBO5 values and 
the remaining Total Solids in Suspension are subsequently reduced, since the liquid passing through a 
filling material becomes oxygenized and the bacterial film covering such material allows, by retaining 
the bacteria, a subsequent phase of aerobic and partially anaerobic fermentation of the remaining 

10 polluting load. In this second purifying phase, no solids are detected and there is no mud formation. 

The effluent of the prefabricated biological purification system, because of its high purifying degree, 
may be poured into any receiver container with no further treatment. 

The filling material of the second unit may be of various kinds, like stone, coke, plastic segments, 
etc. provided that their diameter ranges between 2 arid 4 cm. 

15 The whole system and the machinery need do periodic maintenance for their internal operation. 
Besides, the entire unit is buried; therefore, it has no environmental impact. 
For the fermentation processes, no chemical eubstenoe or iyophifized bacterial groups are needed. 
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CLAIMS 

1. A prefabricated biological purification system for the treatment of residential wastewater, 
comprised of two main unite. The first is a primary purification unit called a Prefabricated Biological 

5 Depurator, comprised of modular elements of an elongated octagonal shape, measuring 81 x 101 

cm. at the base and 51 cm. in height. Assembled one on top of the other, said modular elements 
form a container, which varies in height depending on the number of modules assembled (from 3 
up to a maximum of 5). The internal elements are comprised of an inflow tube, an internal 
separation panel with a fluid passage dud a trapezoidal diaphragm, and a device for controlling 

10 the liquid outflow. The container is made complete with an octagonal cover. 

The internal modifications to the Prefabricated Biological Depurator consist in that 

(a) reduction in the height of the internal separation panel; 

(b) the placement of a diaphragm in the form of an octagonal modular element placed 
approximately in the middle of the container; 

15 (c) horizontal opening of 5 cm. between the separation panel and the diaphragm, forming a 
horizontal fluid passage duct; 

(d) reduction in the height of the intake space of the flow control device. 

The external modification to the Prefabricated Biological Depurator consists of the placement of 
the soapy water Inlet points on both sides of the upper element corresponding to the purifier's 

20 second internal sector. 

The system is completed with a secondary purifying unit comprised of several prefabricated 
concrete panels and their respective upper and lower connecting elements, along with a fluid 
distributor. All of the system components are modular, and thus the respective dimensions and 
capacities of the containers vary depending on the number of modules used. 

25 2. A prefabricated biological purification system as described In Claim 1, characterized by all of the 
elements that comprise the secondary purification unit: the panels of various shapes that, once 
assembled, form the external structure; four triangular pieces and one central octagonal piece, 
which together form the bottom elemant; four L-shaped pieces with 3 cm. holes in the comers for 
the vent tube to pass through, which together form the intermediate structure used to hold the 

30 panels together; and a one-piece compact fluid distributor. 

3. A prefabricated biological purification system as described in Claims 1 and 2, characterized by a 
one-piece compact fluid distributor, prefabricated from concrete, requiring no machinery for 
operation, with an Intake port in the upper central portion, a vent port in the upper section, and fluid 
distribution holes In the lower section. 

35 4. A prefabricated biological purification system as described in Claim 1, characterized by an internal 
variation to the primary purifying unit called the Prefabricated Biological Depurator, consisting of a 
horizontal fluid passageway which can be placed at different levels inside the container, depending 
on the containers capacity, comprised of a diaphragm made from an elongated octagonal element 
and a separation panel perpendicular to said element, with an opening between the two elements 

40 that permits the internal passage of fluid from one sector to another. 

5. A prefabricated biological purification system as described in claim 1, characterized by all of the 
complementary internal elements that comprise the biological wastewater purification system: a 
lower diaphragm, a separation panel with a fluid passage duct, a flow control element, and a one- 
piece fluid distributor. 

45 
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(57) Abstract: Hie invention relates to a prefabricated biological purifi- 
cation system, whereby said system is a complete facility for the purifi- 
cation of domestic wastewaters and forms part of the technological field 
of civil engineering, more particularly, the field of black water treatment 
systems. Said purification system is a very versatile system due to the fact 
1 6 that it can be used in different types of constructions such as individual 

homes, condominiums, buildings, towns, etc. including a unitary facility 
or multiple facilities depending on requirements. Said prefabricated bi- 
^ <| g ological purification system comprises two basic units consisting of two 

containers whose size varies depending on the type and equipped with all 
modular elements, bottom, walls and lids, in addition to all complemen- 
4 tary internal elements. The shape of all components makes them easy to 

handle, transport and assemble and no special machinery or skilled labor 
are required. The system operates as follows: in the first unit, which is 
a prefabricated biological purifier, patent C J?- 2540 and patent applica- 
tion EPO 98108512.9, that includes internal and external variations for 
g optimized operation, the first and most important purification phase is 

effected, wherein the black waters are treated in three successive phases 
involving aerobic and anaerobic fermentation and decanting, it is possible 
to internally recirculate the sludges and the effluent of the purifier enters 
the second unit where it is evenly distributed by means of a liquid distrib- 
utor. Purification is completed in said unit by oxidation of contaminating 
" matters as a result of a bacterial film that covers the filling material. A 

successive aerobic and partly anaerobic fermentation phase is carried out 
in said unit The effluent of the system can be emptied into a receptacle 
involving no further treatment In view of the fact that the prefabricated 
biological purification system does not produce any sludges, no regular 
m a int e n a n ce or cleaning is required. It involves no operating costs due to the fact that no machinery is need for internal operation. 
It has no environmental impact in view of the fact mat the entire facility is built underground. 
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O (57) Resumen: El sistema prefabricado de depuration biologica, es una instalaci6n completa para la depuration de las aguas resi- 
Q duaIes domesticas, y se enmarca en el sector tecnologico de la construction civil, espedficamente en el campo de los sistemas para 
ei tratamiento de las aguas 
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negras, es un sistema muy versatil parque se puede utilizar en los diferentes tipos de construccd6n, desde una unica casa de habitaci6n, 
hasta condominios, edificios, enteras urbanizaciones, etc., con instalaciones unitaiias o multiples segun sea la necesidad. El Sistema 
Prefabricado de Depuracidn Biol6gica est& compuesto por dos unidades basicas que consisten en dos contenedores de dimensiones 
variables segun el tipo, completes de todos sus elementos modulates, fondo, paredes y tapa, ademas de todos los elementos comple- 
mentarios internes. Todos los ccimponentes tienen una fonna que permite el facil manejo, transporte, y ensamblaje, sin necesidad de 
xnaquinaria especial o mano de obra calificada. El ftincionamiento del faKtyrpa se puede explicar asf: en la primera unidad que es un 
Depurador Biologic© Prefabricado, Patente CJL #2540, y solicitud de patente EPO 98108512.9, con variantes interims y externas 
para optimizar su funcionamiento, se efectua la f ase de depuracidn mis importante, porque* las aguas negras vienen tratadas en ties 
fases sucesivas de fennentacidn aerdbica, anaerdbica y de decantacidn, con la posibilidad de redffculacidn interna de los fangos, el 
efiuente del depurador entra en la segunda unidad donde viene repartido unifonnemente por medio de un distribuidoT de liquido. 
En esta unidad se completa la depuracidn por medio de la oxidaci&n de las materias contaminantes gracias a la pelicula bacteriana 
que iecubre el material de relleno, puesto que aquf se efectua una sucesiva tase de fennentaci6n aerobica y en parte anaeromca. El 
efiuente del sistema se puede verter en tm cuerpo receptor sin necesidad de otros tratamientos. H sistema prefabricado de depuracidn 
biologica, como no produce fangos no necesita ni de mantenimiento ni de limpieza periodica, y como no necesita de maquinaria para 
su fhnrannnmienrn interno no dene algun costo de ejercicio; y puesto que toda la instaladon est enterrada no tiene tampoco algun 
tipo de jmpa rtr* fl ff»bie n fa T. 
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S1STEMA PREFABRICADO DE DEPURACION BIOLOGICA 

DESCRIPCION 

E! sistema prefabricado de depuration biologica, es un sistema para depurar las aguas residuales domesticas, 
y se enmarca en el sector tecnologico de la construction civil, en el campo de ios tratamientos de depuration para 
5 las aguas negras. 

El problema que se quiere resolver con este sistema prefabricado de depuration biologica, es la necesidad de 
depurar de manera satisfactoria las aguas negras domesticas, con un sistema de facil y rapida instalation, de 
simple pero muy eficiente funtionamiento, sin la necesidad de utilizar maquinaria para su funtionamiento intemo, 
y que no necesite de mantenimiento periodico. 

10 Se quiere tambien proponer una solution practica y economica para Ios constructores, cuando se enfrentan a 
la proyectation y construction de urbanizationes, puesto que Ios costos de las piantas de tratamiento que 
actualmente se utilizan son muy altos, y Ios costo de mantenimiento periodico y extraordinario recaen sobre toda 
la comunidad, sin considerar que tienen un alto impacto ambiental porque, en fa mayoria de Ios casos estan en la 
superficie del terreno a la vista de todos. 

15 Una caracteristica fundamental de este sistema es la modularidad de todos sus componentes, puesto que se 
pueden servir desde un mlnimo de 25 usuarios en adelante, sin limrtes de personas servidas. 

Hay que remarcar que el sistema prefabricado de depuration biologica tiene su limite mlnimo de tamaflo para 
su optimo funtionamiento, este iimrte como se indica anteriormente es de 25 usuarios, y el aumento modular 
puede ser hecho de 25 en 25 personas, por lo que respecta la unidad primaria; mientras que para la unidad 

20 secundaria, el aumento modular puede ser hecho de 50 en 50 personas. 

Con el sistema prefabricado de depuration biologica, ademas, se indrvidualiza la responsabilidad del correcto 
uso de la instalation sanitaria por Ios usuarios de cada unidad habitativa, puesto que un mal uso de la instalation 
crea problemas solamente a quien Ios genera, y Ios gastos de reparation y de mantenimiento extraordinario en 
este caso, recaen sobre el usuario desconsiderado y no sobre toda la comunidad. 

25 El sistema prefabricado de depuration biologica esta compuesto por dos unidades basicas de depuration: 

La unidad primaria de depuration, ei Depurador Bioiogico Prefabricado Patente Costa Rica # 2540, y sofititud 
de patente EPO 98108512.9, modificado externa e intemamente, esta* compuesta por elementos modulares 
prefabricados en concreto, de forma octagonal alargada 81 x 101 cm. en pianta, y de 51 cm. de afto (Fig.3a,4,5,6), 
que se ensamblan uno sobre otro para obtener un contenedor octagonal que varia de altura segun el numero de 

30 modulos que se ensamblen (de 3 a 6 modulos maximo); en ef interior de este contenedor se instalan Ios 
elementos internes que sirven para su funtionamiento : el tubito de entrada (Fig. 7), las laminas de separation 
con el ducto de paso de fiuido (Fig. 8), ei diaftagma trapezoidal (Fig. 10), y el elemento control de flujos, 
modificado en el espatio de entrada (Fig. 1 1); el contenedor se compieta con su respective tapa de forma 
octagonal (Fig. 12). 

35 Las variantes a la patente C.R. # 2540 consisten en la reduction en la aftura de la lamina de separation 
interna y en la colocation de un elemento octagonal semiconcavo en tercera position desde la parte superior (Fig. 
5), entre el diafragma del elemento semiconcavo y el fondo de la pared de separation interna (Fig. 9) queda un 
espatio comunicante de 5 cm. entre Ios dos primeros sectores, que permrte que Ios eventuaies fangos que pasan 
al segundo sector atravez del ducto de paso de fiuido (Fig. 8), regresen al primer sector en la zona de digestion de 

40 Ios fangos (Fig. 3b), ademas, se ha disenado una prevista para la entrada de tas aguas jabonosas, situada en 
ambos lados del elemento octagonal superior, en correspondence del segundo sector intemo (Fig. 6). 

La unidad de depuracidn secundaria es un contenedor, en este caso, de forma cubica, que esta compuesto por 
paneles modulares. prefabricados en concreto. en forma de V de 98 cm. de alto (Fig. 14a. 14b). que se 
ensamblan entre si, y se coiocan sobre cuatro piezas triangulares con apropiadas ranuras para encajar Ios 
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paneles (Fig. 17a), en el centra de estas cuatro piezas triangulares se instate una pieza octagonal de fondo (Fig. 
18), los paneles en fa parte superior se ensamblan con una estructura cuadrada formada porotras cuatro piezas 
triangulares, sob re esta estructura se instala un distribuidor de liquido (Fig. 19a, 19b), si es necesario agregar 
oiros paneles, se instatan entre un modulo y el otro cuatro piezas triangulares intermedias (Fig. 17b), todos estos 
5 etementos una vez ensamblados, como dicho antenormente, forman un contenedor cubico que varia de tamano 
segun el numero de modulos que se ie agreguen. El interior del contenedor se llena con piedra de granulometria 
entre 2y4cm. 0. 

En la parte superior de la unidad secundaria, sobre los elementos de cierre se instatan cuatro paneles 
modulares en forma de 1" de 30 cm. de alto (Fig. 15a, 15b) y se completa el todo con una tapa cuadrada con su 
10 respectiva tapita para inspecctones. En esta ultima parte del contenedor estan las previstas para el tubo de 
ventilation general 10 cm. 0, y para el tubo de entrada al distribuidor de liquido 10 cm. 0. 

La description del invento puede ser hecha con referenda a los dibujos inctuidos, los cuaies no deben ser 
interpretados como limitativos de empleo de la invention. 

15 

Fig. 1 ~ Sistema completo (a) Primera unidad depuradora, (b) Segunda unidad depuradora. 

Fig. 2 - Primera unidad depuradora, Depurador Biologico Prefabricado Patente C.R. # 2540 con las 

respectiva s variantes section vertical (a) Ttpo basico, (b) Tipo aumentado. 
Fig. 3 - (a) Elemento modular octagonal de fondo 81x101x55 cm, (b) Zona interna de digestion de fangos. 
20 Fig. 4 - Elemento modular octagonal anillo 81x101x51 cm. 

Fig. 5 - Elemento modular octagonal semiconcavo con diafragma inferior (variante) 81x101x55 cm. 

Fig. 6 - Elemento modular octagonal superior con previstas para aguas jabonosas (variante) 81x101x51 cm. 

Fig. 7 - Tubrto de entrada. 

Fig. 8 - Lamina de separation reducida, con el ducto de peso de fluido (variante). 
25 Fig. 9 - Particular del ducto de paso de fluido horizontal. 
Fig. 10 - Diafragma trapezoidal superior. 

Fig. 1 1 - (a) Elemento control de flujos (variante), (b) Control de flujos en concreto (variante). 
Fig. 12 - Tapa octagonal, con tapitas para inspection. 
Fig. 13 - Segunda unidad depuradora, (a) Tipo basico, (b) Tipo reducido. 
30 Fig. 14 - Paneles modulares de 98 cm. de alto, (a) Normal, (b) Con hueco de salida. 

Fig. 15 - Paneles modulares de 30 cm. de alto, (a) Normal, (b) Con prevista de 10 cm. de diametro. 
Fig. 16 - Particular del material de relieno interno. 

Fig. 17 - (a) Piezas triangulares con ranuras, (b) Piezas triangulares intermedias. 
Fig. 18 - Pieza octagonal de fondo. 
35 Fig. 19 - (a) Distribuidor de liquido, (b) Section vertical. 
E =5 entrada, S = salida, V = ventilation 

El sistema prefabricado de depuration biologies de las aguas residuales domestical como explicado 
antenormente, es un conjunto de dos unidades de depuration, y su funcionamiento se puede expficar asi; fas 
40 aguas negras que vienen desde la casa entran en la unidad pnmana, donde efectua la fase principal de 
fermentation y descomposicion de esas aguas, que precede por tres fases consecutivas de decantation y 
fermentation aerobica y anaerobica, con la posibilidad de recirculation interna de los fangos semidigeridos que 
pasan desde un sector a otro, permrtiendo de esta manera la cast total descomposicion de las particular sdiidas, 
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que no se detectan en el efluente y que tampoco quedan en e! interior de la unidad de depuracion, puesto que 
saien en el efiuente en forma de particulas microscopicas ya mineralizadas. 

La exceiente eficiencia de funrionamiento es dada por la atta concentracion bacteriana existente en el interior 
del primer sector de la unidad depuradora primaria, que permite la casi compteta descomposicion de los SSS 
5 (S6fidos Suspendfdos Sedimentables) en la medida de) 99.9 % con un efluente medio de > 0.1 ml/L/H, y que 
permtte tambien un alto grado de reduccion del DB05 (Demanda Bioqutmica de Oxigeno en cinco dias) en ia 
medida del 96.5 %con un efluente medio de 56 mg/L, ademas las condiciones de acidez del agua se mantienen 
neutras con un Ph constante entre 6,5 y 7,5. 
En la unidad depuradora secundaria se reducen ufteriormerrte los valorem del DB05, y de los Sdlidos Totales en 
10 Suspension restantes, puesto que el liquido pasando atravez del material de relleno se oxigena y la pelicula 
bacteriana que recubre taf material, permite, reteniendo las bacterias, una ulterior fase de fermentation aerobics y 
en parte anaerobica de la restante carga contamtnante. En esta segunda fase de depuracion no se detectan 
solidos y no hay formation de fangos. 

El efiuente del sistema prefabricado de depuracidn biologica, por su alto grado de depuracion, puede ser 
15 vertido en cuafquier cuerpo receptor sin algtin tratamierrto sucesivo. 

El material de relleno de la segunda unidad, puede ser de varios tipos, como piedra, coque, segmentos 
piasticos, etc., siempre que sean de un diametro comprendido entre 2 y 4 cm. 

Todo el sistema no necesrta de mantenimiento periodico, ni de maquinaria alguna para su funcionamiento 
irrtemo, ademas toda la instaladon esta enterrada, asi que no crea algtin tipo de impacto ambiental. 
20 Para tos procesos de fermentacion no se necesita de ninguna substantia quimica o de grupos iiofiiizados de 
bacterias. 
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REMND1CACI0NES 

1- Un sistema prefabricado de depuracion biologica, para el tratamiertto de las aguas residuales domesticas, 
que esta compuesto por dos unidades principles, una unidad de depuracion primaria liamada Depurador 
Biolbgico Prefabricado Patente Costa Rica # 2540, 5-5-1999, y soficitud de patente EPO 98108512.9, 
5 modificado en su conformacion interna y externa, y una unidad de depuracion secundaria formada por varios 
paneies prefabricados en concreto, mas sus respectivos elementos de union inferior y superior y su 
distribuidor de liquido. Todos tos elementos que componen el conjunto son modulares, por esto tas 
dimensiones y tas respectivas capacidades de ios contenedores varian segun el numero de modules que se 
utilicen. 

10 2- Un sistema prefabricado de depuracion biologica, de acuerdo con la reivindicacion 1, caracterizado por Ios 
elementos que componen la variante interna a la patente C.R. # 2540: un diafragma inciinado, sea este 
construido tndividualmente que comprendido en un elemento modular, una lamina de separation interna 
reducida que comprende un ducto de paso de fluido superior, y que juntados estos dos elementos forman un 
ducto de paso de fluido horizontal, ademas, un elemento control de flujos con el espacio de entrada reduddo 

15 enattura. 

3- Un sistema prefabricado de depuracion biologica, de acuerdo con la reivindicacion 1, caracterizado por la 
variante externa a la oatente C.R. # 2540, que consiste en la prevista para la entrada de las aguas jabonosas 
situada en ambos iados del elemento superior correspondiertte at segundo sector intemo del depurador 
bioiogico (Fig. 6). 

20 4- Un sistema prefabricado de depuracion biologica, de acuerdo con la reivindicacion 1, caracterizado por todos 
ios elementos que componen la unidad de depuracion secundaria: los paneies en sus varias conformaciones, 
que ensamblados forman la estructura externa, cuatro piezas triangulares y una pieza octagonal central, que 
juntas componen el elemento de fondo, cuatro piezas en forma de V, con huecos de 3 cm. en las esquinas 
para el paso del tubo ventilacion, que juntadas forman fa estructura intermedia de union de los paneies, y un 

25 distribuidor de liquido de forma compacta, compuesto por una unica pieza. 

5- Un sistema prefabricado de depuracion biologica, caracterizado por dos unidades basicas de depuracion 
compuestas a su vez por elementos externos e internos modulares, prefabricados en concreto o diferentes 
materiaies que se adapten al uso segun sea fa necesidad, que una vez ensamblados entre ellos, sirven para 
depurar ias aguas residuales sin necesidad de utilizar maquinaria en el proceso de depuracion, ni grupos 

30 bactericos liofilizados. 

6- Un sistema prefabricado de depuracion biologica, de acuerdo con las rehrindicaciones 1 y 4 , caracterizado 
por un distribuidor de liquido de forma compacta, hecho en una sola pieza, prefabricado en concreto o 
cualquier otro material que se adapte al uso, con la prevista para el tubo de ventilacion y para et tubo de 
entrada del liquido, que no utilize ningun tipo de maquina para su funcionamiento. 

35 7- Un sistema prefabricado de depuracion biologica, de acuerdo con tas rehrindicaciones 1 y 2, caracterizado 
por una variante interna a la patente C.R. # 2540, que consiste en un paso de fluido horizontal que puede 
colocarse en diferentes nrveles al intemo del depurador bioiogico, segun sea la capacidad de este ultimo, y 
que esta conformado por un diafragma comprendido en un elemento octagonal alargado y una lamina de 
separacion perpendicular a este, que deja una abertura entre los dos elementos, que permite intemamente, e! 

40 paso del fiquido de un sector a otro. 

&- Un sistema prefabricado de depuracion biologica, de acuerdo con las reivindtcaciones 1 y 5, caracterizado 
por todos los elementos complementarios que componen el sistema de depuraci6n biologica de las aguas 
residuales: un diafragma inferior, una lamina de separacion reducida, un elemento control de flujos 
modificado, y un distribuidor de liquido de una sola pieza. 



WO 00/73217 



PCT/CR99/00001 



RESUMEN 

El sistema prefabricado de depuration biol&gica, es una instalacion compieta para la depuration de tas aguas 
residuales domesticas, y se enmarca en ei sector tecnologico de la construction civil, especificamerrte en ei 
campo de los sistemas para el tratamierrto de las aguas negras, es un sistema muy versatit porque se puede 

5 utiiizar en los diferentes tipos de construction, desde una unica casa de habitacidn, hasta condominios, edificios, 
enteras urbanizationes, etc., con instaiaciones unrtarias o multiples segun sea la necesidad. 

El Sistema Prefabricado de Depuration Bioldgica esta compuesto por dos unidades basicas que consrsten en 
dos contenedores de dimensiones variables segun e! tipo, compietos de todos sus elementos modulares, fondo, 
paredes y tapa, ademas de todos los elementos compiementarios intemos. 

10 Todos los components tienen una forma que permite el fatil manejo, transpose, y ensamblaje, sin necesidad de 
maquinaria especial o mano de obra calificada. 

El funtionamiento del sistema se puede explicar asi: en la pnmera unidad que es un Depurador Biologico 
Prefabricado, Patente C.R. U 2540, y soiicitud de patente EPO 98108512.9, con vanarrtes intemas y extemas para 
optimizar su funtionamiento, se efedua la fase de depuration mas importante, porque las aguas negras vienen 

15 tratadas en tres fases sucesivas de fermentation jaerobica, anaerobica y de decantacion, con (a posibiiidad de 
retircutacion interna de los fangos, el efluente del depurador entra en la segunda unidad donde viene repartido 
unrformemente por medio de un distribuidor de fiquido. En esta unidad se compieta la depuration por medio de la 
oxidation de las materias contaminantes gracias a (a pelicula bacteriana que recubre el material de relleno, 
puesto que aqui se efectua una sucesiva fase de fermentation aerobica y en parte anaerobica. El efluente del 

20 sistema se puede venter en un cuerpo receptor sin necesidad de otros tratamientos. 

El sistema prefabricado de depuration biofogica, como no produce fangos no necesita ni de mantenimiento ni 
de limpieza periodica, y como no necesita de maquinaria para su funtionamiento intemo no tiene atgun costo de 
ejerticio; y puesto que toda la instalacion esta enterrada no tiene tampoco algun tipo de impacto ambiental. 
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